Phase 1 and phase 2 metabolic activities along the small intestine in adult male sheep.
Metabolic activities of several xenobiotic metabolizing enzymes were evaluated in both hepatic and enteric subcellular fractions obtained from Corriedale × Merino crossbreed rams by using a biochemical approach. Microsomes obtained from the different segments of sheep small intestinal mucosa displayed cytochrome P450 (CYP)-dependent N-demethylations but not O-deethylase activities apparently occurred. CYP-mediated N-demethylations neither decreased nor increased along the small intestinal mucosa. Percentages of activity for erythromycin N-demethylase in the small intestine were between 29% (duodenum) and 45% (ileum) from that measured in the liver, whereas those determined for triacetyl-oleandomycin N-demethylation ranged between 10% (duodenum) and 15% (jejunum) of the same hepatic activity. Conversely, metabolic rates for aminopyrine and chlorfeniramine N-demethylations in the gut mucosa ranged between 3% and 7% compared to their respective hepatic enzyme activities. Sheep enteric mucosa also displayed metabolic reactions typically mediated by flavin-containing monooxygenases (FMOs), carbonyl reductases (CBRs), carboxylesterases (CES), glutathione S-transferases (GSTs) and uridine diphosphoglucuronyltransferases (UGTs). The FMO-mediated sulfoxidation of methimazole was 2.6-fold higher (P < 0.01) in the ileal compared to the duodenal mucosa. Percentages of activity for the microsomal CBR-dependent biotransformation of menadione were between 12% (ileum) and 19% (duodenum-jejunum) of the total activity measured in the liver; metabolic rates measured in duodenum and jejunum were ∼1.7-fold higher (P < 0.05) than that observed in the ileum. The microsomal CES activity (using p-nitrophenyl acetate as substrate) was around twofold higher in duodenum (P < 0.05) and jejunum (P < 0.01) in comparison to the ileum. Cytosolic GST-dependent activities (toward 1-chloro, 2,4-dinitrobenzene) were similar in the mucosa of duodenum, jejunum and ileum. Microsomal UGT activities (toward 1-naphthol) in duodenum and jejunum were three- and fourfold higher, respectively, compared to that measured in the ileum. The small intestinal mucosa may play a critical defensive role due to its involvement in the detoxification of toxic compounds prior to absorption. In addition, gut metabolic reactions may contribute to the presystemic metabolism of orally administered drugs. These results are a further contribution to the understanding of the relevance of the extra-hepatic metabolism of xenobiotics in ruminant species.